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This  report  is  prepared  under  guidance  contained  in  the  Recommended 
Guidelines  for  Safety  Inspection  of  Dams  for  Phase  I  Investiga¬ 
tions.  Copies  of  these  guidelines  may  be  obtained  from  the  Office 
of  Chief  of  Engineers,  Washington,  D.C.  20314.  The  purpose  of  a 
Phase  I  investigation  is  to  identify  expeditiously  those  dams  which 
may  pose  hazards  to  human  life  or  property.  The  assessment  of  the 
general  condition  of  the  dam  is  based  upon  available  data  and 
visual  inspections.  Detailed  investigation  and  analyses  involving 
topographic  mapping,  subsurface  investigations,  testing,  and  de¬ 
tailed  computational  evaluations  are  beyond  the  scope  of  a  Phase  I 
investigation;  however,  the  investigation  is  intended  to  identify 
any  need  for  such  studies . 

In  reviewing  this  report,  it  should  be  realized  that  the  reported 
condition  of  the  dam  is  based  on  observations  of  field  conditions 
at  the  time  of  inspection  along  with  data  available  to  the  in¬ 
spection  team. 

It  is  important  to  note  that  the  condition  of  a  dam  depends  on 
numerous  and  constantly  changing  internal  and  external  conditions, 
and  is  evolutionary  in  nature.  It  would  be  incorrect  to  assume 
that  the  present  condition  of  the  dam  will  continue  to  represent 
the  condition  of  the  dam  at  some  point  in  the  future.  Only  through 
frequent  inspections  can  unsafe  conditions  be  detected  and  only 
through  continued  care  and  maintenance  can  these  conditions  be 
prevented  or  corrected. 

Phase  I  inspections  are  not  intended  to  provide  detailed  hydrologic 
and  hydraulic  analyses.  In  accordance  with  the  established  guide¬ 
lines,  the  Spillway  Design  Flood  is  based  on  the  estimated  Probable 
Maximum  Flood  (greatest  reasonably  possible  storm  runoff)  for  the 
region,  or  fractions  thereof.  The  Spillway  Design  Flood  provides  a 
measure  of  relative  spillway  capacity  and  serves  as  an  aid  in 
determining  the  need  for  more  detailed  hydrologic  and  hydraulic 
studies,  considering  the  size  of  the  dam,  its  general  condition, 
and  the  downs tream  damage  potential. 

Breach  analyses  are  performed,  when  necessary,  to  provide  data 
to  assess  the  potential  for  downstream  damage  and  possible  loss  of 
life.  The  results  are  based  on  specific  theoretical  scenarios 
peculiar  to  the  analysis  of  a  particular  dam  and  are  not  applicable 
to  other  related  studies  such  as  those  conducted  under  the  Federal 
Flood  Insurance  Program. 
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PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  INSPECTION  PROGRAM 

ABSTRACT 


Westcolang  Lake  Dam:  NDI  I.D.  No.  PA-00396 


Owner: 


Mrs.  William  Otteson 


State  Located: 


County  Located: 


Pennsylvania  (PennDER  I.D.  No.  52-4) 
Pike 


Stream: 


Westcolang  Creek 


Inspection  Dates:  21  and  22  October  1980 


Inspection  Team: 


GAI  Consultants,  Inc. 

570  Beatty  Road 

Monroeville,  Pennsylvania  15146 


Based  on  a  visual  inspection,  operational  history,  and  hydrologic/ 
hydraulic  analysis,  the  dam  is  considered  to  be  in  fair  condition. 

The  size  classification  of  the  facility  is  intermediate  and  its 
hazard  classification  is  considered  to  be  high.  In  accordance  with 
the  recommended  guidelines,  the  Spillway  Design  Flood  (SDF)  for  the 
facility  is  the  PMF  (Probable  Maximum  Flood) .  Results  of  the 
hydrologic  and  hydraulic  analysis  indicate  the  facility  will  pass 
and/or  store  only  about  20  percent  of  the  PMF  prior  to  embankment 
overtopping.  A  breach  analysis  indicates  that  failure  under  1/2  PMF 
conditions  could  lead  to  increased  downstream  damage  and  potential 
for  loss  of  life.  Thus,  based  on  screening  criteria  provided  in 
the  recommended  guidelines,  the  spillway  is  considered  to  be  ser¬ 
iously  inadequate  and  the  facility  unsafe,  non-emergency.  ^ _ 

It  is  recommended  that  the  owner  immediately: 

a.  Develop  a  formal  emergency  warning  system  to  notify 
downstream  residents  in  the  event  hazardous  embankment  conditions 
develop.  Included  in  the  plan  should  be  provisions  for  around- 
the-clock  surveillance  of  the  facility  during  periods  of  unusually 
heavy  precipitation. 

b.  Retain  the  services  of  a  registered  professional  engineer 
experienced  in  the  hydraulics  and  hydrology  of  dams  to  more  accur¬ 
ately  assess  the  adequacy  of  the  spillway  and  prepare  recommenda¬ 
tions  for  remedial  measures  deemed  necessary  to  make  the  facility 
hydraulically  adequate. 

c.  Continue  to  observe  the  seepage  encountered  downstream  of 
the  embankment  in  all  future  inspections  noting  any  turbidity 
and/or  changes  in  rate  of  flow. 
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Westcolang  Lake  Dam:  NDI  I.D.  No.  PA-0039G 

d.  Repair  the  deteriorated  concrete  associated  with  the 
spillway  channel  and  its  sidewalls. 

e.  Provide  a  means  or  develop  a  plan  for  draining  the  res¬ 
ervoir  to  the  normal  pool  level  of  the  natural  lake  that  preceded 
the  dam  in  the  event  emergency  conditions  develop  within  the  dam. 

f.  Cut  the  thick  brush  along  the  abutment  slopes  immediately 
downstream  of  the  embankment,  on  a  regular  routine  basis,  to  pro¬ 
vide  a  clear  view  of  the  facility. 

g.  Develop  formal  manuals  of  operation  and  maintenance  to 
ensure  the  future  proper  care  of  the  facility. 
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PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  INSPECTION  PROGRAM 
WESTCOLANG  LAKE  DAM 
NDI#  PA-00396,  PENNDER  #  52-4 

SECTION  1 

GENERAL  INFORMATION 


1.0  Authority. 

The  Dam  Inspection  Act,  Public  Law  92-367,  authorized  the 
Secretary  of  the  Army,  through  the  Corps  of  Engineers,  to  initiate 
a  program  of  inspection  of  dams  throughout  the  United  States. 

1.1  Purpose. 

The  purpose  is  to  determine  if  the  dam  constitutes  a  hazard  to 
human  life  or  property. 

1. 2  Description  of  Project. 

a.  Dam  and  Appurtenances.  Westcolang  Lake  Dam  is  an  eight- 
foot  high  earth  embankment  approximately  160  feet  long,  including 
spillway.  The  dam  was  constructed  at  the  outlet  of  a  natural  lake. 
The  facility  is  provided  with  an  uncontrolled,  rectangular  shaped, 
concrete  and  masonry  chute  channel  spillway  located  near  the  center 
of  the  embankment.  No  outlet  conduit  or  means  for  drawing  down  the 
reservoir  is  available. 

b.  Location.  Westcolang  Lake  Dam  is  located  on  Westcolang 
Creek  in  Lackawaxen  Township,  Pike  County,  Pennsylvania.  The  faci¬ 
lity  is  situated  about  two  miles  from  the  Delaware  River  in  the 
northern  corner  of  Pike  County  about  midway  between  the  communities 
of  Masthope  and  Bohemia,  Pennsylvania.  The  dam,  reservoir,  and 
watershed  are  contained  within  the  Narrowsburg,  Pennsylvania-New 
York,  and  Rowland,  Pennsylvania,  7.5  minute  U.S.G.S.  topographic 
quadrangles  (see  Figure  1,  Appendix  E) .  The  coordinates  of  the  dam 
are  N41°  30.7'  and  W75°  2.3'. 

c.  Size  Classification.  Intermediate  (eight  feet  high, 

1,500  acre- feet  effective  maximum  storage  capacity;  see  Appendix  D, 
Sheet  1) . 

a.  Hazard  Classification.  High  (see  Section  3.1.e). 

e.  Ownership.  Mrs.  William  Otteson 

150  Old  Army  Road 
Scarsdale,  New  York  10583 

f.  Purpose.  Recreation. 
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f  **  g.  Historical  Data.  Historical  information  contained  in 

PennDER  files  indicates  that  a  dam  at  Westcolang  Lake  dates  back  to 
sometime  around  the  turn  of  the  century.  At  that  time,  a  small 
timber  crib  structure  served  to  raise  the  pool  level  in  what  was 
formerly  a  natural  lake  in  order  to  supply  water  to  a  small  saw 
mill  located  several  hundred  feet  downstream. 

By  1912,  the  date  of  the  earliest  available  correspon¬ 
dence,  the  saw  mill  had  become  defunct  and  the  land  encompassing 
the  timber  crib  was  acquired  by  a  local  farmer,  W.  J.  Abrams. 

Mr.  Abrams  attempted  to  construct  a  more  substantial  structure  at 
the  site  of  the  timber  crib  in  1912,  but  fell  short  in  his  efforts 
reportedly  due  to  a  lack  of  funds.  State  inspectors  repeatedly 
cited  the  facility  as  inadequate  with  insufficient  spillway  capa¬ 
city  and  evidence  of  substantial  seepage. 

By  1924,  the  facility  was  owned  by  John  F.  M.  Detlefsen 
whose  business  address  was  listed  as  Brooklyn,  New  York. 

Mr.  Detlefsen  initiated  modifications  to  the  facility  in  1954 
resulting  in  the  present  structure.  The  remedial  work  increased 
the  spillway  capacity  and  reportedly  eliminated  the  seepage  prob¬ 
lem.  The  last  recorded  state  inspection  occurred  in  1965,  at  which 
time,  the  facility  was  reported  to  be  in  satisfactory  condition 
with  no  significant  deficiencies  noted. 

Ownership  of  the  dam  has  since  been  transferred  to  the  present 
owner,  Mrs.  William  Otteson,  a  descendent  of  J.F.M.  Detlefsen.  No 
significant  modifications  have  been  made  to  the  facility  since 
1954. 


1 . 3  Pertinent  Data. 

a .  Drainage  Area  (square  miles) .  2.4 

b.  Discharge  at  Dam  Site. 

Discharge  Capacity  of  Outlet  Conduit  -  facility  not 
equipped  with  an  outlet  conduit. 

Discharge  Capacity  of  Spillway  at  Maximum  Pool  -  110  cfs 
(see  Appendix  D,  Sheet  10) . 

c.  Elevations  (feet  above  mean  sea  level).  The  following 
elevations  were  obtained  from  field  measurements  based  on  the 
assumed  elevation  of  normal  pool  as  indicated  on  the  Narrowsburg, 
Pennsylvania-New  York,  U.S.G.S.  7.5  minute  topographic  quadrangle 
(see  Figure  1,  Appendix  E) . 

Top  of  Dam  1114.0  (field). 

Maximum  Design  Pool  Not  known. 

t  Maximum  Pool  of  Record  Not  known. 

Normal  Pool  1112.0 
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Spillway  Crest 
Upstream  Inlet  Invert 
Downstream  Outlet  Invert 
Downstream  Embankment  Toe 
Streambed  at  Dam  Centerline 
Maximum  Tailwater 

d.  Reservoir  Length  (feet) . 

Top  of  Dam 
Normal  Pool 

e.  Storage  (acre-feet) . 

Top  of  Dam 
Normal  Pool 
Effective  Maximum 


f .  Reservoir  Surface  (acres) . 

Top  of  Dam 
Normal  Pool 

g.  Dam. 

Type 

Length 


Height 


Top  Width 
Upstream  Slope 
Downstream  Slope 


Zoning 

Impervious  Core 


1112.0 

N/A  (no  outlet) . 
N/A. 

1106.4 
Not  known. 

Not  known. 


8800 

8400 


2760 

2290 

1500  (see  Appendix  D, 
Sheet  1) . 


223 

200 


Earth . 

147  feet  (excluding 
spillway,  effective 
length) . 

Eight  feet  (field 
measured;  embankment 
crest  to  downstream 
base  of  spillway  (see 
Sheets  1  and  6 ,  Appen¬ 
dix  D)  . 

Varies;  48  to  70  feet. 


2 . 5H : IV . 


Small,  vertical, 
masonry  wall  extends 
from  the  left  abutment 
to  the  spillway. 
Remnants  of  a  shorter, 
similar  wall  are 
evident  to  the  right 
of  the  spillway. 

Not  known. 

Not  known. 
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Cutoff 

Grout  Curtain 

h.  Diversion  Canal  and 
Regulating  Tunnels . 

i.  Spillway. 

Type 


Crest  Elevation 
Crest  Length 
Effective  Crest  Length 

j .  Outlet  Conduit. 


Not  known. 
Not  known. 


None. 


Uncontrolled,  rectan¬ 
gular  shaped,  concrete 
and  masonry  chute 
channel  located  near 
the  center  of  the 
embankment. 

1112.0  feet. 

16.4  feet. 

12.9  feet  (reflects 
channel  constriction 
downstream  of  spillway 
crest) . 

None . 
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SECTION  2 
ENGINEERING  DATA 


2 . 1  Design. 

a.  Design  Data  Availability  and  Sources.  No  design  reports, 
calculations,  miscellaneous  design  data,  correspondence,  design  or 
construction  drawings  are  available  from  either  the  owner  or  PennDER. 
PennDER  maintains  a  correspondence  file  containing  entries  dating 
back  to  1912  including  several  photographs  and  nine  state  inspec¬ 
tion  reports  for  various  years  between  1912  and  1965. 

b -  Design  Features. 

1.  Embankment.  Based  strictly  on  visual  observations 
and  field  measurements,  general  statements  can  be  made  regarding 
the  embankment  design.  The  dam  is  an  eight-foot  high,  160-foot 
long  earth  embankment,  including  spillway,  constructed  at  the 
outlet  to  a  natural  lake.  The  crest  is  wide,  measuring  from  a 
minimum  of  48  feet  along  the  centerline  of  the  spillway  to  about  70 
feet  near  the  junction  of  the  embankment  and  right  abutment.  Most 
of  the  crest  is  grass  covered  except  for  the  crushed  stone  covered 
roadway  which  provides  access  between  the  abutments  (see  Photo¬ 
graph  l).  The  upstream  embankment  face  is  sloped  at  2.5H:1V  and 
protected  with  a  riprap  layer  comprised  of  hard,  durable  sandstone 
boulders  (see  Photograph  11).  The  downstream  embankment  face  to 
the  left  of  the  spillway  consists  of  a  small,  vertical,  masonry 
wall  (see  Photograph  12).  Remnants  of  a  similar  wall  are  also 
evident  to  the  right  of  the  spillway;  however,  the  downstream 
embankment  face  in  this  area  is  best  described  as  irregular  ^nd 
poorly  defined.  No  information  is  available  relative  to  the  in¬ 
ternal  or  foundation  design  of  this  structure. 

2 .  Appurtenant  Structures. 

a)  Spillway .  The  spillway  is  an  uncontrolled, 
rectangular  shaped,  concrete  and  masonry  chute  channel  located  near 
the  center  of  the  embankment.  The  original  structure  was  appar¬ 
ently  constructed  entirely  of  masonry.  Over  the  years,  portions  of 
the  masonry  have  been  covered  with  or  completely  replaced  by  con¬ 
crete.  Presently,  the  channel  floor  and  sidewalls  near  the  inlet 
are  comprised  of  concrete  while  the  sidewalls  downstream  of  the 
bridge  are  masonry.  Discharges  through  the  spillway  are  regulated 
by  a  broad  crested  weir  located  at  the  inlet.  The  length  of  the 
weir  is  16.4  feet  at  the  inlet;  however,  because  of  a  channel 
constriction  downstream,  its  effective  length  is  only  12.9  feet.  A 
wood  plank  roadway  bridge  spans  the  spillway  about  24  feet  down¬ 
stream  of  the  inlet. 

b)  Outlet  Conduit.  The  facility  was  constructed 
without  an  outlet  conduit  or  effective  means  for  drawing  down  the 
reservoir . 


2 . 2  Construction  Records 


There  are  no  formal  records  or  detailed  information  available 
relative  to  the  original  construction  or  subsequent  modifications 
to  the  facility. 


2.3  Operational  Records . 

No  records  of  the  day-to-day  operation  of  the  facility  are 
available. 


2.4  Other  Investigations. 

No  records  of  any  formal  investigations  other  than  periodic 
state  inpection  reports  are  available.  PennDER  files  contain  nine 
state  inspection  reports  performed  between  the  years  1912  and  1965 . 
The  facility  was  consistantly  reported  as  being  in  fair  or  poor 
condition.  Repeatedly  cited  deficiencies  included  an  inadequate 
spillway,  significant  seepage  beyond  the  downstream  embankment  toe 
and  settlement  across  the  embankment  crest. 


2 . 5  Evaluation. 

The  available  data  are  considered  sufficient  to  make  a  rea¬ 
sonable  Phase  I  evaluation  of  the  facility. 
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SECTION  3 
VISUAL  INSPECTION 


3.1  Observations . 

a.  General.  The  general  appearance  of  the  facility  suggests 
the  dam  and  its  appurtenances  are  in  good  condition. 

b.  Embankment .  Observations  made  during  the  visual  inspec¬ 
tion  reveal  the  embankment  is  adequately  maintained  and  presently 
in  good  condition.  The  left  and  right  abutment  slopes  immediately 
downstream  of  the  dam  are  covered  with  thick  brush  which  partially 
obscures  view  of  the  facility.  No  evidence  of  seepage  through  the 
downstream  embankment  face,  sloughing,  erosion,  animal  burrows  or 
excessive  settlement  was  noted.  Seepage  was  encountered  in  the 
rock  lined  discharge  channel  about  30  feet  downstream  of  the  embank¬ 
ment.  The  seepage,  estimated  at  about  1/2  to  1  cf s ,  appeared  to  be 
emanating  from  the  left  side  of  the  channel  near  an  old  masonry 
pier  that  previously  supported  a  sluiceway  for  the  old  saw  mill  no 
longer  in  existence  (see  Photographs  3  and  8,  Appendix  C  and  "Gen¬ 
eral  Plan  -  Field  Inspection  Notes,"  Appendix  A). 


jurtenant  Structures. 


1.  Spillway.  The  spillway  is  considered  to  be  in  good 
condition.  Minor  spalling  and  some  associated  cracking  were 
observed  along  the  channel  floor  particularly  at  its  discharge  end 
(see  Photographs  6  and  8) .  Cracking  was  also  observed  in  the 
concrete  portions  of  the  channel  sidewalls  (see  Photographs  5,  9, 
and  10) . 


d.  Reservoir  Area.  The  general  area  surrounding  the  reser¬ 
voir  is  composed  of  steep  slopes  that  are  heavily  forested.  No 
signs  of  slope  distress  were  observed. 

e.  Downstream  Channel.  Discharges  from  Westcolang  Lake  Dam 
flow  into  a  steeply  sloped  channel  situated  in  a  narrow,  heavily 
forested  valley  with  steep  confining  slopes.  The  reach  between  the 
dam  and  the  Delaware  River  is  about  two  miles  long.  Several  dwell¬ 
ings,  both  seasonal  and  permanent,  are  located  within  the  reach 
sufficiently  near  the  stream  to  possibly  be  affected  by  the  flood- 
waters  resulting  from  an  embankment  breach.  It  is  estimated  that 
as  many  as  25  persons  could  inhabit  the  valley  at  any  given  time, 
particularly  on  weekends  and  during  the  peak  seasons .  Conse¬ 
quently,  the  hazard  classification  is  considered  to  be  high. 


3 . 2  Evaluation. 

The  overall  appearance  of  the  facility  suggests  it  to  be 
adequately  maintained  and  in  good  condition.  The  thick  brush 
encountered  along  the  downstream  abutment  slopes  should  be  cut  back 
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to  afford  a  clear  view  of  the  facility.  Repairs  should  be  made  to 
the  deteriorated  portions  of  the  concrete  spillway.  In  addition, 
the  seepage  encountered  downstream  of  the  spillway  should  continue 
to  be  observed  in  all  future  inspections  noting  any  turbidity  or 
changes  in  rate  of  flow. 
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SECTION  4 

OPERATIONAL  PROCEDURES 


4.1  Normal  Operating  Procedure. 

Westcolar.g  Lake  Dam  is  essentially  a  self-regulating  facility. 
Excess  inflow  is  automatically  discharged  through  the  uncontrolled 
spillway  and  directed  downstream.  The  facility  has  no  outlet 
conduit  or  operable  devices  associated  with  it.  No  formal  opera¬ 
tions  manual  is  available. 


4.2  Maintenance  of  Dam. 

The  owner  maintains  the  dam  on  an  unscheduled,  as-needed 
basis .  Typical  maintenance  previously  performed  included  repairing 
cracks  in  the  spillway  concrete  and  mowing  the  crest  regularly.  No 
formal  maintenance  manual  is  available. 


4.3  Maintenance  of  Operating  Facilities. 

No  operable  devices  are  associated  with  the  facility. 


4.4  Warning  System. 

No  formal  warning  system  is  presently  in  effect. 


4.5  Evaluation. 

The  general  appearance  of  the  facility  suggests  it  to  be 
adequately  maintained  with  the  exception  of  the  brush  covered 
slopes  located  immediately  downstream  of  the  embankment.  No  formal 
program  of  regular  routine  maintenance  has  been  established. 

Formal  manuals  of  operations  and  maintenance  are  recommended  to 
ensure  continued  proper  care  of  the  facility.  Included  in  these 
manuals  should  be  a  formal  plan  to  effect  drawdown  along  with  a 
formal  emergency  warning  system  for  the  protection  of  downstream 
inhabitants  that  provides  for  around-the-clock  surveillance  of  the 
facility  during  periods  of  unusually  heavy  precipitation. 


SECTION  5 


HYDROLOGIC/HYDRAULIC  EVALUATION 


5.1  Design  Data. 

No  formal  design  reports,  calculations,  or  miscellaneous 
design  data  are  available  for  the  facility. 


5.2  Experience  Data. 

Records  of  reservoir  levels  and/or  spillway  discharges  are  not 
available. 


5.3  Visual  observations. 

On  the  date  of  the  inspection,  no  conditions  were  observed 
that  would  indicate  the  spillway  could  not  function  satisfactorily 
during  a  flood  event,  within  the  limits  of  its  design  capacity. 


5 . 4  Method  of  Analysis. 

The  facility  has  been  analyzed  in  accordance  with  the  pro¬ 
cedures  and  guidelines  established  by  the  U.  S.  Army,  Corps  of 
Engineers,  Baltimore  District,  for  Phase  I  hydrologic  and  hydraulic 
evaluations.  The  analysis  has  been  pei formed  utilizing  a  modified 
version  of  the  HEC-1  program  developed  by  the  U.  S.  Army,  Corps  of 
Engineers,  Hydrologic  Engineering  Centex,  Davis,  California. 
Analytical  capabilities  of  the  program  are  t . i ■  < •  f  ;y  outlined  in  the 
preface  contained  in  Appendix  D. 


5 . 5  Summary  of  Analysis 

a.  Spillway  Design  Flood _ (SDF^.  In  accordance  with  the 

procedures  and  guidelines  contained  in  the  National  Guidelines  lor 
Safety  Inspection  of  Dams  fox  Phase  I  Investigations,  the  Spillway 
Design  Flood  ( SDF )  for  Westcolang  Lake  Dam  is  the  PMF  (Probable 
Maximum  Flood).  This  classification  is  based  on  the  relative  size 
of  the  dam  (intermediate)  and  the  potential  hazard  of  dam  failure 
to  downstream  developments  (high). 

b.  Results  of  Analysis.  Westcolang  Lake  Dam  was  evaluated 
under  normal  operating  conditions.  That  is,  the  reservoir  was 
initially  at  its  normal  pool  or  spillway  elevation  of  approximately 
1112.0  feet,  with  the  spillway  discharging  freely.  The  spillway 
consists  of  an  uncontrolled,  rectangular  shaped,  concrete  and 
masonry  chute  channel,  with  discharges  regulated  by  a  concrete 
broad-crested  weir.  All  pertinent  engineering  calculations  rela¬ 
tive  to  the  evaluation  of  Westcolang  Lake  Dam  are  provided  in 
Appendix  D. 
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Overtopping  analysis  (using  the  modified  HEC-1  computer  pro¬ 
gram)  indicated  that  the  discharge/storage  capacity  of  Westcolang 
Lake  Dam  can  accommodate  only  about  20  percent  of  the  PMF  (SDF) 
prior  to  embankment  overtopping.  Under  PMF  conditions,  the  dam  was 
inundated  for  about  27  hours  by  depths  of  up  to  3.2  feet.  For  the 
1/2  PMF  event,  the  dam  was  overtopped  for  about  23  hours,  with  a 
maximum  depth  of  about  1.7  feet  (Appendix  D,  Summary  input/Output 
Sheets,  Sheet  C) .  Since  the  SDF  for  Westcolang  Lake  Dam  is  the 
PMF,  it  can  be  concluded  that  the  dam  has  a  high  potential  for 
overtopping,  and  thus,  for  breaching  under  floods  of  less  than  SDF 
magnitude . 

As  Westcolang  Lake  Dam  cannot  accommodate  floods  of  at  least 
1/2  PMF  magnitude,  the  possibility  of  embankment  failure  under 
floods  of  1/2  PMF  intensity  or  less  was  investigated  (in  accordance 
with  Corps  directive  ETL-1110-2-234 ) .  The  modified  HEC-1  computer 
program  was  used  for  the  breaching  analysis,  with  the  assumption 
that  the  downtream  channel  bed  was  dry  prior  to  the  occurrence  of 
the  dam  outflows.  The  major  concern  of  the  breaching  analysis  is 
with  the  impact  of  the  various  breach  discharges  on  increasing 
downstream  water  surface  elevations  above  those  to  be  expected  if 
bpeaching  did  not  occur. 

The  portion  of  Westcolang  Lake  Dam  which  is  most  likely  to 
fail  due  to  overtopping  is  the  embankment  area  adjacent  the  spill¬ 
way  structure,  where  the  downstream  face  of  the  embankment  is 
steepest,  and  where  the  greatest  depth  of  breach  would  occur.  The 
breach  was  assumed  to  extend  vertically  only  to  the  base  of  the 
dam,  although  the  bottom  of  the  natural  lake  occurs  at  a  lower 
elevation.  Since  foundation  conditions  are  unknown,  it  is  possible 
that  a  breach  could  extend  to  greater  depths. 

Four  breach  models  were  analyzed  for  Westcolang  Lake  Dam, 
involving  one  set  of  breach  dimensions  and  four  possible  failure 
times.  The  breach  section  chosen  was  considered  to  be  the  maximum 
section  likely  to  fail  near  the  spillway  structure.  The  four 
failure  times  (total  time  for  breach  section  to  reach  its  final 
dimensions)  were  assumed  to  be  a  prolonged  time  of  12.0  hours,  and 
three  relatively  rapid  times  of  4.0,  2.0,  and  1.0  hours.  The 
prolonged  breach  was  assumed  to  commence  immediately  upon  over¬ 
topping,  while  the  three  more  rapid  breaches  were  assumed  to  com¬ 
mence  as  the  depth  of  overtopping  reached  about  1.0-foot  or  after 
about  an  hour  of  overtopping.  All  breaches  were  assumed  to  occur 
under  1/2  PMF  conditions  (see  Appendix  D,  Sheet  12). 

The  peak  breach  outflows  ranged  from  about  1,660  cfs  for  the 
prolonged  time  scheme  to  about  3,520  cfs  for  the  most  rapid  fail¬ 
ure,  compared  to  the  non-breach  0.50  PMF  peak  outflow  of  about 
1,400  cfs  (Appendix  D,  Sheet  13). 

Three  potential  centers  of  damage  were  investigated  in  the 
analysis.  At  Section  2  (see  Figure  1),  located  about  1.1  miles 
downstream  from  Westcolang  Lake  Dam,  the  peak  water  surface  eleva¬ 
tions  resulting  from  the  breaches  ranged  up  to  about  2.3  feet  above 


the  non-breach  level,  or  about  1.6  feet  above  the  damage  level  of 
the  nearby  dwellings. 


At  Section  3  (see  Figure  1),  located  about  1.4  miles  down¬ 
stream  from  the  dam,  all  breach  outflows  remained  below  the  damage 
level  of  the  nearby  structures. 

The  third  potential  damage  center  is  located  at  Section  4, 
located  about  1.5  miles  downstream  from  the  dam.  At  this  section, 
the  maximum  water  surface  levels  resulting  from  the  breaches  ranged 
up  to  about  1.8  feet  above  the  peak  non-breach  level,  or  approxi¬ 
mately  1.5  feet  above  the  damage  level  of  the  residences  (Appen¬ 
dix  D,  Sheet  14). 

The  consequences  of  dam  failure  can  better  be  envisioned  if 
not  only  the  increase  in  the  height  of  the  floodwave  is  considered, 
but,  also  the  great  increase  in  the  momentum  of  the  larger  and 
probably  swifter  moving  volume  of  water.  Therefore,  the  failure  of 
Westcolang  Lake  Dam  would  most  likely  lead  to  increased  property 
damage  and  possibly  loss  of  life  in  the  downstream  regions. 


5 • 6  Spillway  Adequacy. 

As  presented  previously,  Westcolang  Lake  Dam  can  accommodate 
only  about  20  percent  of  the  PMF  prior  to  embankment  overtopping. 
It  has  been  shown  that  should  an  event  of  1/2  PMF  magnitude  occur, 
the  dam  would  be  overtopped  and  could  possibly  fail,  endangering 
downstream  residents  and  increasing  the  potential  for  loss  of  life 
in  the  downstream  regions.  Therefore,  the  spillway  is  considered 
to  be  seriously  inadequate. 
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SECTION  6 

EVALUATION  OF  STRUCTURAL  INTEGRITY 


6.1  Visual  Observations. 

a.  Embankment.  Based  on  visual  observations,  the  embankment 
appears  to  be  adequately  maintained  and  in  good  structural  condi¬ 
tion.  The  only  significant  deficiency  observed  was  the  seepage 
encountered  about  30  feet  downstream  of  the  embankment.  The  flow 
observed  was  clear  and  estimated  at  about  1/2  to  1  cfs.  The  facil¬ 
ity  has  a  history  of  seepage  through  the  foundation  dating  back  to 
at  least  1919.  Available  correspondence  contained  in  PennDER  files 
indicates  the  seepage  was  substantially  reduced  as  a  result  of  the 
modifications  to  the  original  facility  performed  in  1954.  The 
reestablishment  of  this  seepage,  by  itself,  is  not  necessarily  a 
threat  to  the  stability  of  the  structure.  It  is  important,  how¬ 
ever,  to  continue  to  observe  the  condition  in  all  future  inspec¬ 
tions  noting  any  turbidity  and/or  changes  in  rate  of  flow. 

b.  Appurtenant  Structures. 

1.  Spillway.  The  spillway  is  considered  to  be  in  good 
structural  condition .  Concrete  deterioration  observed  by  the 
inspection  team  is  considered  to  be  minor  and  no  threat  to  the 
stability  of  the  structure  at  present.  However,  it  can  be  assumed 
that  continued  decay  could  lead  to  structural  instability  parti¬ 
cularly  during  periods  of  high  flow  and  increased  structural  stress. 

2.  Outlet  Conduit.  The  facility  currently  has  no 
operable  means  or  plan  for  draining  the  reservoir.  Provisions  for 
such  action  should  be  available  particularly  in  light  of  the  pre¬ 
sent  seepage  condition  associated  with  the  structure.  The  ability 
to  lower  the  reservoir  and  reduce  the  hydraulic  head  behind  the 
embankment  can  significantly  reduce  the  risk  of  sudden  embankment 
failure  due  to  seepage  and  piping. 


► 


f 
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6.2  Design  and  Construction  Techniques . 

No  information  is  available  that  details  the  methods  of  design 
and/or  construction. 


6.3  Past  Performance. 

Available  information  indicates  the  facility  has  performed 
satisfactorily  throughout  its  history.  The  facility  has  been 
formally  inspected  nine  times  between  the  years  1912  and  1965.  It 
was  consistantly  reported  as  being  in  fair  or  poor  condition  with 
deficiencies  such  as  an  inadequate  spillway,  significant  seepage 
beyond  the  downstream  embankment  toe  and  settlement  across  the 
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embankment  crest  repeatedly  cited.  No  verified  incidences  of 
overtopping  have  been  recorded. 


6.4  Seismic  Stability. 

The  dam  is  located  in  Seismic  Zone  No.  1  and  may  be  subject  to 
minor  earthquake  induced  dynamic  forces.  As  the  facility  appears 
adequately  constructed  and  statically  stable,  it  is  believed  that 
it  can  withstand  the  expected  dynamic  forces.  However,  no  calcula¬ 
tions  and/or  investigations  were  performed  to  confirm  this  belief. 


I 
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SECTION  7 

ASSESSMENT  AND  RECOMMENDATIONS  FOR  REMEDIAL  MEASURES 


7.1  Dam  Assessment. 

a.  Safety.  The  results  of  this  investigation  indicate  the 
facility  is  xn  fair  condition. 

The  size  classification  of  the  facility  is  intermediate  and 
the  hazard  classification  is  considered  to  be  high.  In  accordance 
with  the  recommended  guidelines,  the  Spillway  Design  Flood  (SDF) 
for  the  facility  is  the  PMF  (Probable  Maximum  Flood).  Results  of 
the  hydrologic  and  hydraulic  analysis  indicate  the  facility  will 
pass  and/or  store  only  about  20  percent  of  the  PMF  prior  to  embank¬ 
ment  overtopping.  A  breach  analysis  indicates  that  failure  under 
1/2  PMF  conditions  could  lead  to  increased  downstream  damage  and 
potential  for  loss  of  life.  Thus,  based  on  screening  criteria 
provided  in  the  recommended  guidelines,  the  spillway  is  considered 
to  be  seriously  inadequate  and  the  facility  unsafe,  non-emergency. 

b.  fAdequacy  of  Information.  The  available  data  are  con¬ 
sidered  sufficient  to  make  a  reasonable  Phase  I  assessment  of  the 
facility. 


c.  Urgency .  The  recommendations  listed  below  should  be 
implemented  immediately. 

d .  Necessity  for  Additional  Investigations.  Additional 
hydrologic/hydraulic  investigations  are  currently  deemed  necessary 
to  more  accurately  assess  the  adequacy  of  the  spillway. 


7.2  Recommendations/Remedial  Measures . 

It  is  recommended  that  the  owner  immediately: 

a.  Develop  a  formal  emergency  warning  system  to  notify 
downstream  residents  should  hazardous  embankment  conditions  dev¬ 
elop.  Included  in  the  plan  should  be  provisions  for  around- 
the-clock  surveillance  of  the  facility  during  periods  of  unusually 
heavy  precipitation. 

b.  Retain  the  services  of  a  registered  professional  engineer 
experienced  in  the  hydraulics  and  hydrology  of  dams  to  more  accur¬ 
ately  assess  the  adequacy  of  the  spillway  and  prepare  recommenda¬ 
tions  for  remedial  measures  deemed  necessary  to  make  the  facility 
hydraulically  adequate. 

c.  Continue  to  observe  the  seepage  encountered  downstream  of 
the  embankment  in  all  future  inspections  noting  any  turbidity 
and/or  changes  in  rate  of  flow. 
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d.  Repair  the  deteriorated  concrete  associated  with  the 
spillway  channel  and  its  sidewalls. 

e.  Provide  a  means  or  develop  a  plan  for  draining  the  res¬ 
ervoir  to  the  normal  pool  level  of  the  natural  lake  that  preceded 
the  dam  in  the  event  emergency  conditions  develop  at  the  dam. 

f.  Cut  the  thick  brush  along  the  abutment  slopes  immediately 
downstream  of  the  embankment,  on  a  regular  routine  basis,  to  pro¬ 
vide  a  clear  view  of  the  facility. 

g.  Develop  formal  manuals  of  operation  and  maintenance  to 
ensure  the  future  proper  care  of  the  facility. 


APPENDIX  A 

VISUAL  INSPECTION  CHECKLIST  AND  FIELD  SKETCHES 
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CHECK  LIST 

HYDROLOGIC  ANO  HYDRAULIC 
ENGINEERING  DATA 


NDIID#  PA-00396 
PENNDER  ID  #  52~.4 


2.4  square  miles. 

SIZE  OF  DRAINAGE  AREA:  _ 

ELEVATION  TOP  NORMAL  POOL:  1112.0  STORAGE  CAPACITY:  ??Qn  fae& 

ELEVATION  TOP  FLOOD  CONTROL  POOL:  _  -  . _ STORAGE  CAPACITY:  - 

ELEVATION  MAXIMUM  OESIGN  POOL:  .  STORAGE  CAPACITY: _ -  . 

ELEVATION  TOP  DAM:  1114-°  STORAGE  CAPACITY:  2760  acre-feet. _ 


SPILLWAY  DATA 

CREST  ELEVATION:  1112.0  feet. 


TYPE:  Uncontrolled/  rectangular,  concrete  and  masonry  chute  channel. 


CREST  LENGTH: 


16.4  feet  (actual);  12.9  feet  (effective). 


CHANNEL  LENGTH:  48  feetj 


SPILLOVER  LOCATION:  Near  center  of  embankment. 

NUMBER  ANO  TYPE  OF  GATES: .  None. _ _ 


OUTLET  WORKS 

TYPE;  _  None . 

LOCATION:  _ I _ 

ENTRANCE  INVERTS:  ~ _ 

EXIT  INVERTS:  _ 

Mnnp 

EMERGENCY  DRAWOOWN  FACILITIES:  .  _ 

HYDROMETEOROLOGICAL  GAGES 

TYPE:  _ 

LOCATION:  _ 

RECORDS:  _2 _ 

MAXIMUM  NON-DAMAGING  DISCHARGE:  _  Not  known. 


PAGE  5  OF  5 


J 


APPENDIX  C 
PHOTOGRAPHS 


appendix  d 

hydrologic  and  hydraulic  analyses 


D-l 


PREFACE 


The  modified  HEC-1  program  is  capable  of  performing  two  basic 
types  of  hydrologic  analyses:  1)  the  evaluation  of  the  overtopping 
potential  of  the  dam;  and  2)  the  estimation  of  the  downstream 
hydrologic-hydraulic  consequences  resulting  from  assumed  structural 
failures  of  the  dam.  Briefly,  the  computational  procedures  typi¬ 
cally  used  in  the  dam  overtopping  analysis  are  as  follows: 

a.  Development  of  an  inflow  hydrograph(s )  to  the  reservoir. 

b.  Routing  of  the  inflow  hydrograph(s)  through  the  reservoir 
to  determine  if  the  event(s)  analyzed  would  overtop  the  dam. 

c.  Routing  of  the  outflow  hydrograph(s)  from  the  reservoir 
to  desired  downstream  locations .  The  results  provide  the  peak 
discharge(s) ,  time(s)  of  occurrence  the  peak  discharge( s ) ,  and  the 
maximum  stage(s)  of  each  routed  hydrograph  at  the  downstream  end  of 
each  reach. 

The  evaluation  of  the  hydrologic-hydraulic  consequences  result¬ 
ing  from  an  assumed  structural  failure  (breach)  of  the  dam  is 
typically  performed  as  shown  below. 

a.  Development  of  an  inflow  hydrograph(s)  to  the  reservoir. 

b.  Routing  of  the  inflow  hydrograph (s )  through  the  reser¬ 
voir. 

c.  Development  of  a  failure  hydrograph( s )  based  on  specified 
breach  criteria  and  normal  reservoir  outflow. 

d.  Routing  of  the  failure  hydrograph(s)  to  desired  down¬ 
stream  locations.  The  results  provide  estimates  of  the  peak  dis¬ 
charge^),  time(s)  to  peak  and  maximum  water  surface  elevation(s) 
of  failure  hydrograph( s )  for  each  location. 


HYDROLOGY  AND  HYDRAULIC  ANALYSIS 
DATA  BASE 


NAME  OF  DAM:  _ WESTCOLANG  LAKE  DAM _ 

PROBABLE  MAXIMUM  PRECIPITATION  (PMP)  =  21.0  INCHES/24  HOURS  (1) 


STATION 


STATION  DESCRIPTION 


WESTCOLANG 
LAKE  DAM 


DRAINAGE  AREA  (SQUARE  MILES) 


2.4 


CUMULATIVE  DRAINAGE  AREA 
(SQUARE  MILES) 


ADJUSTMENT  OF  PMF  FOR 
DRAINAGE  AREA  LOCATION  (%) 

6  HOURS 
12  HOURS 
24  HOURS 
43  HOURS 
72  HOURS 


(1) 


Zone  1 

111 

123 

133 

142 


SNYDER  HYDROGRAPH  PARAMETERS 


ZONE  (21 


Cp  (.3) 

Ct  (3) 

L'  (MILES)  (4) 


t  -  C*  (L' )  0,6  (HOURS) 
P  '~ 


1 

0.45 

1.23 

1.1 

1.30 


SPILLWAY  DATA 

CREST  LENGTH  (FEET) 
FREEBOARD  (FEET) 


12.9 

2.0 


(1) .  HYDROMETEOROLOGICAL  REPORT  33,  U.S.  ARMY  CORPS  OF  ENGINEERS,  1956. 

(2)  HYDROLOGIC  ZONE  DEFINED  BY  CORPS  OF  ENGINEERS,  BALTIMORE  DISTRICT,  FOR 
DETERMINATION  OF  SNYDER  COEFFICIENTS  (Cp  AND  Ct) . 

(31  SNYDER  COEFFICIENTS 

(4)  L'  ■  LENGTH  OF  LONGEST  WATERCOURSE  FROM  RESERVOIR  INLET  TO  BASIN  DIVIDE. 

(5)  SEE  SHEETS  6,  7,  OF  13. 
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Westcolang  Lake  Dam  is  located  in  the  glaciated  Low  Plateaus 
section  of  the  Appalachian  Plateaus  physiographic  province  of 
eastern  Pennsylvania.  In  this  area,  the  Appalachian  Plateaus 
province  is  characterized  topographically  by  flat-topped,  hummocky 
hills  formed  as  a  result  of  glaciation  and  subsequent  stream  dis¬ 
section  of  nearly  flat-lying  strata.  The  Devonian  age  sedimentary 
rock  strata  in  Pike  County  regionally  strike  N35°E  and  dip  gently 
to  the  northwest.  The  Delaware  River  is  the  major  drainage  basin 
in  the  area.  Major  tributary  streams  intersect  the  Delaware  River 
at  right  angles;  whereas,  smaller  streams  display  a  slightly  more 
random  tributary  pattern.  Both  major  and  minor  tributary  stream 
systems  are  joint  controlled  and  exhibit  modified  rectangular  and  . 
trellis-type  drainage  patterns . 

Structurally,  the  area  containing  Pike  County  lies  on  the 
south  flank  of  a  broad,  asymmetrical  synclinorium  that  plunges  to 
the  southwest.  Superimposed  on  this  broad  structural  basin  are 
numerous  anticlinal  and  synclinal  folds  characterized  by  planar 
limbs  and  narrow  hinges.  Due  to  prior  glaciation,  low  relief  and 
surficial  soil  cover,  fold  axes  are  difficult  to  trace. 

The  sedimentary  rock  sequences  in  the  vicinity  of  the  dam  and 
reservoir  are  probably  members  of  the  Susquehanna  Group  of  Upper 
Devonian  age  (see  Geology  Map).  The  sedimentological  changes 
observed  in  the  Catskill  Formation  indicate  that  the  rate  of  sedi¬ 
mentation  exceeded  the  rate  of  basin  subsidence  resulting  in  a 
facies  change  from  marine  to  non-marine  strata.  On  the  accom¬ 
panying  geology  map  the  delineation  between  the  Middle  and  Upper 
Devonian  age  sedimentary  rock  sequences  represents  the  Allegheny 
Front, which  separates  the  Valley  and  Ridge  physiographic  province 
from  the  Appalachian  Plateaus  physiographic  province. 

Approximately  naif  of  Pike  County,  including  the  dam  site,  is 
covered  by  a  blanket  of  Wisconsin  age  (most  recent)  glacial  drift 
which,  based  on  the  degree  of  weathering,  was  probably  deposited 
during  the  Woodfordian  stage.  Valley  bottoms  are  typically  covered 
by  recent  alluvium  and  Woodfordian  outwash  of  variable  thickness, 
but  typically  less  than  10  feet.  Th*»r  *  deposits  are  characteris¬ 
tically  unconsolidated  stratified  Sc>  1  and  gravel  usually  with  more 
gravel  than  sand  and  some  small  ’  al  vs.  The  direction  of  the 
Wisconsin  ice  advance,  was  from  .it-  no.  neast  over  the  Catskill 
Mountains  and  from  the  north  over  the  Appalachian  Plateau.  The 
terminal  moraine  resulting  from  the  southern  most  advance  of  the 
Wisconsin  ice  sheet  in  this  area  is  located  in  the  southern  portion 
of  Monroe  County  which  borders  Pike  County  to  the  South. 
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